Claims 



What/vis claimed is; 





substructure satisfies 
includes testing for a 



1. A method of formi ig an electrical structure, comprising: 
forming a complex power-signal (CPS) substructure; 

testing an eie< trical performance of the CPS substructure to determine whether the CPS 
electrical performance acceptance requirements, wherein the testing 
least one of electrical integrity and electrical signal delay, and wherein the 
testing for electrical i itegrity includes testing for at least one of an electrical short, an electrical 
open, and an erroneov s impedance; and 

if the testing determines that the CPS substructure satisfies the electrical performance 
acceptance requiremei its, then forming a dielectric-metallic (DM) laminate on a first external 



surface of the CPS su 1 
DM laminate, wherei; 



(Structure including forming a first multilevel conductive via through the 



the DM laminate includes an alternating sequence of an equal number N 
of dielectric layers andlmetallic layers such that a first dielectric layer of the N dielectric layers is 
formed on the first external surface of the CPS substructure, wherein N is at least 2, and wherein 
the multilevel conductive via is electrically coupled to a first metal layer of the CPS substructure. 



2. The method of claim , further comprising following the testing: if the testing determines that 
the CPS substructure do$s not satisfy the electrical performance acceptance requirements, then 
forming a new CPS substructure that replaces and thus becomes the CPS substructure and 
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repeating testing an electrical performance of the CPS 



3. The method of claim 1, wherein the first multileve 



substructure so replaced. 



conductive via is a stacked via. 



4. The method of claim 1, wherein the first multilevel bonductive via is a deep via. 



5. The method of claim 1, wherein the first multilevel! conductive via is a simple-deep via 

6. The method of claim 1, wherein the first multilevel conductive via is a stacked-deep via. 

7. The method of claim 1, wherein the CPS substructure is a single CPS substructure. 

8. The method of claim 1, wherein the CPS substructure is a double CPS substructure. 

9. The method of claim 1 } wherein N=2. 

10. The method of claim 1, further comprising forming a second multilevel conductive via 
through the DM laminate, wherein the second multilevel conductive via is electrically coupled to 
a second metal layer of the CPS substmcture. 

1 1. The method of claim 1, wherein the frst metal layer is at the first external surface of the CPS 
substructure. 
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12. The method of claim 1, further comprising forming a conducting via beginning at the first 



external surface of the CPS substructure and extending through a fraction of a total thickness of 
the c\s substructure, and wherein the first multilevel conductive via is electrically coupled to 
the first\metal layer of the CPS substructure through the conducting via. 



13. The rkethod of claim 12, wherein the fraction is less than 1, and wherein the first metal layer 



is within 



an interior of the CPS substructure. 



14. The rjethod of claim 12, wherein the fraction is less than 1, and wherein the first metal layer 
is a compuex power-signal of the CPS substructure. 



15. The mfethod of claim 12, wherein the fraction is equal to 1 such that the conducting via 
extends tola second external surface of the CPS substructure, and wherein first metal layer is at 
the second external surface. 



16. The method of claim 1, further comprising coupling a semiconductor chip to a metallic layer 
of the N metallic layers that is furthest from the CPS substructure. 
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17. A method df forming an electrical structure, comprising: 
forming \ complex power-signal (CPS) substructure; 

testing anelectrical performance of the CPS substructure to determine whether the CPS 
substructure satisfies first electrical performance acceptance requirements, wherein the testing 
includes testing for aV least one of electrical integrity and electrical signal delay, and wherein the 
testing for electrical integrity includes testing for at least one of an electrical short, an electrical 
open, and an erroneous impedance; and 

if the testing determines that the CPS substructure satisfies the first electrical performance 
acceptance requirements, then forming a dielectric-metallic (DM) laminate on a first external 
surface of the CPS subsVucture including forming a first multilevel conductive via through the 
DM laminate, 

wherein trie DM laminate includes an alternating sequence an equal number of 
dielectric layers aAd metallic layers such that a first dielectric layer of the dielectric layers 
is formed on the first external surface of the CPS substructure, 

wherein thd multilevel conductive via is electrically coupled to a first metal layer 
of the CPS substructure, 

wherein aftdr each metallic layer of the metallic layers is formed, examining an 
electrical performarice of the electrical structure formed thus far to determine whether the 
electrical structure satisfies second electrical performance acceptance requirements, 

wherein the examining includes examining for at least one of an electrical 
integrity and electrical signal delay, 

wherein the examining for electrical integrity includes examining for at least one 
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of an electrical short, aA electrical open, and an erroneous impedance, and 

wherein if the examining determines that the electrical structure satisfies the 

second electrical performance acceptance requirements, then continuing forming the DM 

laminate if less than N metallic layers have been formed else ending forming the DM 

laminate, and 

wherein N is at leabt 2. 

18 . The method of claim 17, furtl er comprising following the testing: if the testing determines 
that the CPS substructure does notl satisfy the first electrical performance acceptance 
requirements, then forming a new CPS substructure that replaces and thus becomes the CPS 
substructure and repeating testing ah electrical performance of the CPS substructure so replaced. 



19 . The method of claim 17, furtherl comprising following the examining: if the examining 
determines that the electrical stmcturfe does not satisfy the second electrical performance 
acceptance requirements, then discontinuing forming the DM laminate. 
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20. A method of forming an electrical structu/e, comprising: 
forming a complex power-signal (CPS) substructure; 

testing an electrical performance of thaCPS substructure to determine whether the CPS 
substructure satisfies electrical performance acceptance requirements, wherein the testing 
includes testing for at least one of an electrical integrity and electrical signal delay, and wherein 
the testing for electrical integrity includes testing for at least one of an electrical short, an 
electrical open, and an erroneous impedance; an< 

if the testing determines that the CPS sut structure satisfies the electrical performance 
acceptance requirements then: 

forming a first dielectric-metallic (DM) laminate on a first external surface of the 
CPS substructure including forming a fust multilevel conductive via through the first DM 
laminate, wherein the first DM laminate includes an alternating sequence of an equal 

c layers such that a first dielectric layer of the N 
ernal surface of the CPS substructure, wherein N 
is at least 2, and wherein the multilevel [conductive via is electrically coupled to a first 
metal layer of the CPS substructure, and 

forming a second DM laminate bn a second external surface of the CPS 
substructure including forming a seconli multilevel conductive via through the second 
DM laminate, wherein the second DM laminate includes an alternating sequence of an 
equal number M of dielectric layers arid metallic layers such that a first dielectric layer of 
the M dielectric layers is formed on thfc second external surface of the CPS substructure, 
wherein M is at least 2, and wherein the multilevel conductive via is electrically coupled 



number N of dielectric layers and metall 
dielectric layers is formed on the first e 
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to a second metal layer of the CP 5 substructure, 

21. The method of claim 20, wherein M= : N. 

22. The method of claim 20, wherein foiming the first DM laminate and forming the second DM 
laminate comprise forming the first and (second DM laminates symmetrically with respect to the 
CPS substructure. 



23. The method of claim 20, further comprising forming a conductive through hole through a 
total thickness of the electrical structure, including through the first DM laminate, the CPS 
substructure, and the second DM lam nate. 
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24. A method of forming an electrical structure, comprising: 

forming a first complex power-signal (CPS) substructure; 

testing an electrical performance of the first CPS substruc ure to determine whether the 
first CPS substructure satisfies electrical performance acceptance 
testing includes testing for at least one of an electrical integrity ; 
wherein the testing for electrical integrity includes testing for at loW one of an electrical short, 
an electrical open, and an erroneous impedance; 

forming a second complex power-signal (CPS) substruct|ire; 

examining an electrical performance of the second CPS fcubstructure to determine 



requirements, wherein the 
d electrical signal delay, and 



brmance acceptance 
least one of an electrical 



:atisfies the electrical performance 



whether the second CPS substructure satisfies the electrical per 
requirements, wherein the examining includes examining for at ] 

integrity and electrical signal delay, and wherein the examining for electrical integrity includes 
examining for at least one of an electrical short, an electrical of en, and an erroneous impedance; 

if the testing determines that the first CPS substructure 
acceptance requirements and if the examining determines that the second CPS substructure 
satisfies the electrical performance acceptance requirements, then: 

forming a composite CPS substructure by couf ling a first surface of the first CPS 
substructure to a first surface of an interfacing dielectric layer and coupling a first surface 
of the second CPS substructure to a second surface of the interfacing dielectric layer; 

forming a first dielectric-metallic (DM) laminite on a second surface of the first 
CPS substructure including forming a first multilevel conductive via through the first DM 
laminate, wherein the first DM laminate includes an alternating sequence of an equal 
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number N of dielectric layers and metallic layers such that a first dielectric layer of the N 
dielectric layers is formed on the sectnd surface of the first CPS substructure, wherein N 
is at least 2, and wherein the first multilevel conductive via is electrically coupled to a 
metal layer of the first CPS substmctute, and 



forming a second DM laminate 



on a second surface of the second CPS 



substructure including forming a secoi d multilevel conductive via through the second 



DM laminate, wherein the second DM 



laminate includes an alternating sequence of an 



equal number M of dielectric layers aAd metallic layers such that a first dielectric layer of 
the M dielectric layers is formed on the second surface of the second CPS substructure, 



wherein M is at least 2, and wherein 



he second multilevel conductive via is electrically 



coupled to a metal layer of the seconjl CPS substructure. 

25. The method of claim 24, wherein M=N. 

26. The method of claim 24, wherein formin \ the first DM laminate and forming the second DM 
laminate comprise forming the first and second DM laminates symmetrically with respect to the 
composite CPS substructure. 



27, The method of claim 24, further compris 
total thickness of the electrical structure, inc 
CPS substructure, and the second DM laminkte 



ing forming a conductive through hole through a 
uding through the first DM laminate, the composite 
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/ a complex 
Uccepta 



28. An (electrical structure, comprising: 
power-signal (CPS) substructure that has passed an electrical performance 

'cceptance test forW least one of an electrical integrity and electrical signal delay, wherein the 
test for electrical integrity includes a test for at least one of an electrical short, an electrical open, 
and an erroneous impedance; 

a dielectric-metallic (DM) laminate that includes an alternating sequence of an equal 
number N of dielectric! layers and metallic layers such that a first dielectric layer of the N 
dielectric layers is fornfed on a first external surface of the CPS substructure, wherein N is at 
least 2; and 

a first multilevel conductive via through the DM laminate, wherein the first multilevel 
conductive via is electri ;ally coupled to a first metal layer of the CPS substructure. 

29. The electrical structure of claim 28, wherein the first multilevel conductive via is a stacked 
via. 

30. The electrical structure of claim 28, wherein the first multilevel conductive via is a deep via. 

31. The electrical structure of claim 28, wherein the first multilevel conductive via is a simple- 
deep via 

32. The electrical structure|of claim 28, wherein the first multilevel conductive via is a stacked- 
deep via. 
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33. The electrical structure of claim 28, wherein the CPS si bstructure is a single CPS 
substructure. 



34. The electrical structure of claim 28, wherein the CPS substructure is a double CPS 
substructure. 



35. The electrical structure of claim 28, wherein N=2. 

36. The electrical structure of claim 28, further comprising a second multilevel conductive via 
through the DM laminate, wherein the second multilevel conductive via is electrically coupled to 
a second metal layer of the CPS substructure. 

37. The electrical structure of claim 28, wherein the first metal [ayer is at the first external 
surface of the CPS substructure. 



38. The electrical structure of claim 28, further comprising a conducting via beginning at the first 
external surface of the CPS substructure and extending through a fraction of a total thickness of 



the CPS substructure, and wherein the first multilevel conductive 



the first metal layer of the CPS substructure through the conducting via. 

39. The electrical structure of claim 38, wherein the fraction is lefs than 1, and wherein the first 
metal layer is within an interior of the CPS substructure. 



via is electrically coupled to 
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1 40. The electrical structure of claim 38, wherein the fraction is less than 1, and wherein the first 

2 metal layer is a complex power-signal of the CPE substructure. 

1 41. The electrical structure of claim 38, wherein this fraction is equal to 1 such that the 

2 conducting via extends to a second external surface df the CPS substructure, and wherein first 

3 metal layer is at the second external surface. 
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42. An electrical structure, comprising: 

a complex powbr-signal (CPS) substructure that has satisfied an electrical performance 
acceptance test for at leastVe of an electrical integrity and electrical signal delay, and wherein 
the test for electrical integrity includes a test for at least one of an electrical short, an electrical 
open, and an erroneous impedancfe; 

a first dielectric-metallic (DM) laminate that includes an alternating sequence of an equal 
number N of dielectric layers and metallic layers such that a first dielectric layer of the N 
dielectric layers is formed on a first external surface of the CPS substructure, wherein N is at 
least 2, and wherein a first multilevel conduistive via through the first DM laminate is electrically 
coupled to a first metal layer of the CPS substructure; and 

a second dielectric-metallic (DM) laminate that includes an alternating sequence of an 
equal number M of dielectric layers and metallic laVers such that a first dielectric layer of the M 
dielectric layers is formed on a second external surface of the CPS substructure, wherein M is at 
least 2, and wherein a second multilevel conductive viaXthrough the second DM laminate is 
electrically coupled to a second metal layer of the CPS substructure. 



43. The electrical structure of claim 42, wherein M=N. 



44. The electrical structure of claim 42, further comprising a conductive through hole through a 
total thickness of the electrical structure, including through the first DM laminate, the CPS 



substructure, and the second DM laminate. 
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1 45. An electrical structure, comprising: 

2 a composite complex power-signal (CPS) substructure that includes an interfacing 

3 dielectric layer sandwiched between a first CPS substructure and a second CPS substructure, 

4 wherein a first surface of the first CPS substructure is c<W>led to a first surface of the interfacing 

5 dielectric layer, and wherein a first surface of the second ^PS substructure is coupled to a second 

6 surface of the interfacing dielectric layer, 

7 said first CPS substructure having passed an electrical performance acceptance 

8 test for at least one of an electrical integrity and electrical signal delay, and wherein the 

9 test for electrical integrity includes a test for at least one pf an electrical short, an 

310 electrical open, and an erroneous impedance, and 

My 

Jjl 1 said second CPS substructure having passed the elfectrical performance acceptance 

; if V 

3112 test for at least one of an electrical integrity and electrical Sjignal delay, and wherein the 

Jl3 test for electrical integrity includes a test for at least one of\n electrical short, an 

314 electrical open, and an erroneous impedance, 

rrs 

«fcr 

Oi 5 a first dielectric-metallic (DM) laminate that includes an alternating sequence of an equal 

Hi 6 number N of dielectric layers and metallic layers such that a first dielectric layer of the N 

ss=: 1 

17 dielectric layers is formed on a second surface of the first CPS substructure, wherein N is at least 

18 2, and wherein a first multilevel conductive via through the first DM laminate is electrically 

19 coupled to a metal layer of the first CPS substructure; and 

20 a second DM laminate that includes an alternating sequence of arl equal number M of 

21 dielectric layers and metallic layers such that a first dielectric layer of theuvl dielectric layers is 

22 formed on a second surface of the second CPS substructure, wherein M islat least 2, and wherein 
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a second multilevel conduct^ via through the second DM laminate is electrically coupled to a 
metal layer of the second CPS Substructure. 

46. The electrical structure of claim 45, wherein M=N. 



47. The electrical structure of claim 45,\urther a conductive through hole through a total 
thickness of the electrical structure, including through the first DM laminate, the composite CPS 
substructure, and the second DM laminate. 
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48. An electrical structure, comprising: 

a complex power-signal (CIS) substructure that has passed an electrical performance 
acceptance test for at least one of anelectrical integrity and electrical signal delay, and wherein 
the test for electrical integrity includes a\est for at least one of an electrical short, an electrical 
open, and an erroneous impedance; 

a dielectric-metallic (DM) laminate tkat includes an alternating sequence of an equal 
number N of dielectric layers and metallic layVrs such that a first dielectric layer of the N 
dielectric layers is formed on a first external surface of the CPS substructure, wherein N is at 
least 2; 

a first multilevel conductive via throughVhe DM laminate, wherein the first multilevel 
conductive via is electrically coupled to a first mdtol layer of the CPS substructure; and 

a semiconductor chip coupled to a metallic\yer of the N metallic layers that is furthest 
from the CPS substructure. 



n 
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49. An electrical structure, compnsing: 

a complex power-signal (CPS) substructure that has passed an electrical performance 
acceptance test for at least one of an electrical intLty and electrical signal delay, and wherein 
the test for electrical integrity includes a test for at \east one of an electrical short, an electrical 

open, and erroneous an impedance; 

a first dielectric-metallic (DM) laminate that deludes an alternating sequence of an equal 
number N of dielectric layers and metallic layers suci that a first dielectric layer of the N 
dielectric layers is formed on a first external surface Jf the CPS substructure, whereinN is at 
least 2, and wherein a first multilevel conductive via Lugh the first DM laminate is electrically 
coupled to a first metal layer of the CPS substructure; 

a second dielectric-metallic (DM) laminate thlt includes an alternating sequence of an 
equal number M of dielectric layers and metallic layer! such that a first dielectric layer of the M 
dielectric layers is formed on a second external surfacelf the CPS substructure, wherein M is at 
least 2, and wherein a second multilevel conductive via Lugh the second DM laminate is 
electrically coupled to a second metal layer of the CPS substructure; and 

a semiconductor chip coupled to a metallic layer if the N metallic layers that is furthest 



from the CPS substructure. 
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50. An electrical structure, comprising: 

a composite complex poweriignal (CPS) substructure that includes an interfacing 
dielectric layer sandwiched between \first CPS substructure and a second CPS substructure, 
wherein a first surface of the first CPS ^structure is coupled to a first surface of the interfacing 
dielectric layer, and wherein a first surfac\ of the second CPS substructure is coupled to a second 
surface of the interfacing dielectric layer, 

said first CPS substructure hiving passed an electrical performance acceptance 
test for at least one of an electrical irlegrity and electrical signal delay, and wherein the 
test for electrical integrity includes a \st for at least one of an electrical short, electrical 
open, and erroneous impedance, and 

said second CPS substructure hiving passed the electrical performance acceptance 
test for at least one of an electrical integW and electrical signal delay, and wherein the 
test for electrical integrity includes a test kr at least one of an electrical short, an 
electrical open, and an erroneous impedancfe, 

a first dielectric-metallic (DM) laminate thaLcludes an alternating sequence of an equal 
number N of dielectric layers and metallic layers suck that a first dielectric layer of the N 
dielectric layers is formed on a second surface of the Lrst CPS substructure, whereinN is at least 
2, and wherein a first multilevel conductive via througl^ the first DM laminate is electrically 
coupled to a metal layer of the first CPS substructure; 

a second DM laminate that includes an alternating sequence of an equal number M of 
dielectric layers and metallic layers such that a first dieleitric layer of the M dielectric layers is 
formed on a second surface of the second CPS substructuie, wherein M is at least 2, and wherein 
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23 a second multilevel conductive via through the second DM lamirfate is electrically coupled to a 

24 metal layer of the second CPS substructure; and \ 

25 a semiconductor chip coupled to a metallic layer of the N metallic layers that is furthest 

26 from the first CPS substructure. \ 



rU 



pss, 
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5 1 . An electrical structure, comprising^ 

a complex power-signal (CPS) substructure; 

a dielectric-metallic (DM) laminate that includes an alternating sequence of an equal 
number N of dielectric layers and metallic layers such that a first dielectric layer of the N 
dielectric layers is formed on a first external Wface of the CPS substructure, wherein N is at 
least 2; and \ 

a first multilevel conductive via through the DM laminate, wherein the first multilevel 
conductive via is electrically coupled to a first metal layer of the CPS substructure. 

52. The electrical structure of claim 51, whereinlthe first multilevel conductive via is a stacked 
via. \ 

53. The electrical structure of claim 51, wherein tha first multilevel conductive via is a deep via. 

54. The electrical structure of claim 51, wherein the first multilevel conductive via is a simple- 
deep via 1 

55. The electrical structure of claim 51, wherein the first multilevel conductive via is a stacked- 
deep via. \ 



56. The electrical structure of claim 51, wherein the CPS si 
substructure. 
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structure is a single CPS 



57. The electrical structure of claim 51, wherein the CPS substructure is a double CPS 
substructure. 

58. The electrical structure of claim 5 1 , whereinW=2. 

59. The electrical structure of claim 51, further comprising a second multilevel conductive 



via 



through the DM laminate, wherein the second mult 
a second metal layer of the CPS substructure. 

60. The electrical structure of claim 5 1 , wherein the 
surface of the CPS substructure. 



evel conductive via is electrically coupled to 



irst metal layer is at the first external' 



61. The electrical structure of claim 51, further comprising a conducting via beginning at the first 
external surface of the CPS substructure and extendingWough a fraction of a total thickness of 
the CPS substructure, and wherein the first multilevel conductive via is electrically coupled to 
the first metal layer of the CPS substructure through the Conducting via. 

62. The electrical structure of claim 51, wherein the fraction is less than 1, and wherein the first 
metal layer is within an interior of the CPS substructure. 



63. The electrical structure of claim 38, wherein the fraction 
metal layer is a complex power-signal of the CPS substruc 



is less than 1 , and wherein the first 
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64. The electrical structure of claim 38, ^herein the fraction is equal to 1 such that the 
conducting via extends to a second external surface of the CPS substructure, and wherein first 
metal layer is at the second external surface!. 

65. The method of claim 38, further comprising a semiconductor chip coupled to a metallic layer 
of the N metallic layers that is furthest from the CPS substructure. 
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